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Abstract 
One of the top priorities of the Hyogo Framework for Action 2005-2015 is to use knowledge, innovation and education to build a 
culture of safety and resilience at all levels. This paper focuses on how we could motivate the affected population to develop new 
capacities for emergency preparedness, response and recovery. It is based on ongoing research on temporary shelters in the cities 
affected by floods in Ribeira Valley, Brazil; the research is conducted under an agreement between Architecture for Humanity 
and the Faculty of Architecture and Urbanism of the University of São Paulo, FAUUSP. It proposes a participatory experience 
including residents of former quilombos - Brazilian maroon communities - and the population affected by the disasters, as well as 
researchers, local authorities and non-governmental organizations. It presents the results of the third NOAH workshop: 
Participatory Activities for the Experimentation with Vegetable Fibres, in which the group developed constructive components 
made from vegetable fibres. This paper aims to produce partitions for improvised shelters using local techniques, combined with 
waterproofing additives. The benefits go beyond the disaster relief phase since empowering those affected by the floods to 
engage in a new trade improves their financial condition, aiding in their post-disaster recovery. This initiative promotes 
participant awareness and engagement, encouraging a culture of resilience to disasters. 
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1. Capacity Building as a Priority Action 
The document extract from the final report of the World Conference on Disaster Reduction, which took place in 
January of 2005 in Kobe, Hyogo, Japan, lists five priorities for action:  
• Ensure that disaster risk reduction is a local priority with a strong institutional basis for implementation. 
• Identify, assess and monitor disaster risks and enhance early warning. 
• Use knowledge, innovation and education to build a culture of safety and resilience at all levels. 
• Reduce the underlying risk factors. 
• Strengthen disaster preparedness for effective response at all levels.  
 This article addresses the third topic mentioned above, and it discusses the experience of implementing the 
concept of capacity building in a community in the southeast of Brazil recurrently affected by floods. The 
interaction between researchers from the Faculty of Architecture and Urbanism of the University of São Paulo, 
FAUUSP, and the residents of former quilombos, which are a type of Brazilian maroon communities, took place 
during the third workshop organized by the research team NOAH: Habitat Centre without Borders and supported by 
an agreement with Architecture for Humanity, and funded by ALCOA. Thus, from February 15th to 18th, the third 
workshop: Participatory Activities for the Experimentation with Vegetable Fibres was held at Quilombo 
Ivaporunduva in the municipality of Eldorado. There the group developed constructive components made from 
vegetable fibres. The NOAH group had already held two previous workshops, but with different objectives and 
without the participation of the community members, who live in the rural area of the municipality. During the first 
NOAH workshop: Participatory Experience with People left Homeless due to Rains, and the second NOAH 
workshop: Collaborative Dynamics for Project Design in Eldorado, the community participants were from the 
urban area, and the workshop site selected was in the local municipality, which somewhat limited the 
representativeness of the residents. Residents of the municipality’s rural and urban areas alike are affected by the 
floods that occur when the River Ribeira do Iguape rises, but the lack of public buildings available to serve as 
temporary shelters in rural areas makes those the most vulnerable. 
The theme of Capacity Building or Capacity Development, according to the World Bank Glossary is about “The 
process by which the capacities of people, organizations, and society are strengthened to achieve social and 
economic goals, through improvement of knowledge, skills, systems, and institutions” (2010: 361). This concept 
includes the principle of innovation, as mentioned by Tim Brown, as being the result of a collaborative process - and 
not as the result of a brilliant idea. Our methodology is based on the design thinking methodology, a term coined by 
Tim Brown to indicate a collaborative process by which the designer’s sensibilities and methods are employed to 
match people’s needs and that which is technically feasible, as well as viable as a business strategy (2009). This 
human centered design methodology helps designers articulate people’s concerns, often through participatory 
workshops, in order to propose solutions which are more engaged with local problems. 
Letts, Ryan, and Grossma state that resources are necessary to fulfil social missions in a changing environment 
through a blend of sound management, strong governance, and a persistent rededication to achieving results (1998). 
These authors really value the organizational performance and effective business practices in their approach. 
Through our experience we realize that it can be true. How can you motivate and empower people to recover from 
floods, since they occur almost every year, to a greater or lesser degree? Architects, designers and construction 
professionals who work on environmental projects can be facilitators of this educational process. This article 
describes in three parts how workshops unite the vulnerable population with the researchers, local authorities and 
non-governmental organizations, and how holding such events engages the participants in order to promote 
resilience. The first part presents the redemption of traditional knowledge as a cultural factor to be praised; the 
second part explains how innovation through partnerships between multiple professionals can provide the best 
results, and the third part reflects on the idea of education as a means for autonomy. 
1.1. Traditional Knowledge as a Cultural Factor: Learning in Order to Teach  
When first approaching the community we sought to identify local leaders and NGOs that could mediate the 
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communications and interactions between the academic researchers and the locals – and more specifically with 
those who developed crafts with plant fibres. As this research group has been working in the same county since 
2010, previous contacts made it easier to appoint a non-governmental body to represent the rights and interests of 
the maroon communities: the CEPCE - Centre for Education, Professionalization, Citizenship and Entrepreneurship. 
The CEPCE would help spread word about the third workshop within the community and invite people in such a 
way that they would have faith in the project even though they hadn’t yet met the researchers. In this case, it is a 
community of the remaining residents of the quilombos, only acknowledged by the Brazilian Constitution of 1988 
as descendants of enslaved Africans who live in old known and unknown quilombo sites. The Ribeira Valley, a site 
affected by the floods and which is the target of this research, is located in a region of São Paulo where the majority 
of state quilombos are located in an important area of the Atlantic Forest. There are about 66 communities, only 21 
of which are recognized (Andrade, A.M. and Tatto, N., 2013). This group has great cultural diversity. Palmares 
Cultural Foundation has identified about three thousand quilombos in Brazil; most of them have land rights issues. 
In cultural terms, they have knowledge and practices that sustain a way of life through the forest, customs that are 
passed down through generations. To strengthen the intentions of working together, we decided to stay at a hostel 
located in the quilombo itself, and to follow a two-day-schedule they organized called "community-based 
ecotourism." We participated in the activities they led us to in order to better get to know the maroon culture: we 
heard a lecture given by the local leadership on the formation of the quilombo; we visited the gardens and organic 
banana cultivation site; we learned about the green pharmacy based on healing herbs and plants; we saw 
constructions made with wattle-and-daub and mud, and finally, we saw craftwork utilizing banana straw. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Fig. 1. (a) The mud house represents maroon aesthetics; (b) pseudo-stem extraction technique, shown by Neire. Photos by the author. 
Today at Quilombo Ivaporunduva they carry out subsistence farming, as well as organic banana planting without 
chemical or toxic products. This local initiative is inspected, which serves as an incentive to increase the commercial 
value of these products. We followed the complete product cycle: from planting and extraction to the development 
of handicrafts with the fibre. On the day of the visit, it was raining heavily, something that often happens there, and 
this gave us a greater understanding of their way of live. The pseudo-stem is cut preferably during the waning moon, 
when water falls through it, leaving the part that will be cut drier and thereby preventing the proliferation of bugs 
and drills that break the fibre. Then the fibre is retrieved in several layers, called the steak, strip loin, belly, lace and 
bark. Artisan Neire Alves da Silva showed how the strips are cut with a knife, and the banana straw is then left to 
dry for a while. With some already dried straw samples, she also explained how to braid them on a loom to produce 
different handicrafts. After watching the traditional production stages of the material we intended to work with, we 
repeated the invitation to the workshop, which took place the following day. 
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1.2. Innovation Based on Partnerships with Various Professionals: Learning in Order to Teach  
We, as architects, can contribute with our knowledge when we interact with the building environment. The goal 
of the third workshop was simply to experience the combination of local techniques and other treatments, finishes 
and ways of performing the craft that the community was not yet familiar with. It is from these dynamic exchanges 
that innovation emerges. At the beginning, one participant said: "I thought I would come here to learn, but I ended 
up being the one teaching?" An exchange of knowledge like this is not a common procedure, because whenever 
there is a course or training program, the student adopts a passive role, willing to just listen and absorb the content. 
The proactive style of the workshop was something new for them enhancing, at the same time, their self-esteem 
because they realized they had something to teach. 
The NOAH group invited some participants who specialize in these dynamic exchanges and who contributed 
greatly to the interaction with the community. The undergraduate students from FAUUSP who participated in those 
activities were Gabriel Enrique Cabral Higo Mafra and Luiza de Carli. Albenize Laverde, a FAUUSP PhD student, 
was also part of this group. Besides the scholarship students, two professionals also joined the group: Daniela 
Muller Baldo, an architect and graduate from the University of Firenze, Italy, who carries out natural fibre projects 
together with other communities, and Christian Ullmann, an industrial designer and graduate from the Faculty of 
Architecture, Design and Urbanism of Buenos Aires, Argentina, who has been working in the subject of 
sustainability in design for over ten years. There were also officials from municipality’s Department of Agriculture 
and Alain Briatte Mantchev, a representative from a local NGO. Some of the Quilombo Ivaporunduva residents 
included Cacilda da Silva Marinho, Eliza Maria Mota, Jennifer Rocha da Silva, Conceição Vieira Belém, Luiza 
Vieira Belém, Angela Maria Segundo, Esperança Santana Ramos, Aracy Atibaia Pedroso, and Elvira Silva Pedroso. 
Some of their spouses and children were with them as well, one of whom made a comment that is quoted at the end 
of this article. 
The group’s initial idea was to build partitions and panels framed by a rigid external structure, with the fibres 
stretched internally to this external structure. For this, we prepared a structure with internal dimensions measuring 
34 cm X 34 cm that was made using wooden strips (reused broomsticks) joined with PVC fittings. These pieces 
were chosen to provide modular organization and quick installation. The size of this piece is limited by the loom’s 
dimensions, since the artisans were only able to bring their small loom to the workshop because it would be very 
difficult to move a large one to the site. This part was made on the loom in about 2 hours and 10 minutes, and 
attached to the rigid structure within a few minutes. We noted that the participants were more interested in the 
production of various small objects than the production of the partitions that still required additional work to be 
completed. At that point we redefined the types of objects to be produced in the workshop’s two-day period, 
prioritizing the workshop’s interactions and future developments at the expense of what might be understood as the 
"use of local manpower." 
Another technique we tested was the use of the “pique”: a structure made up of three wooden bars and which 
serves as a template for the intertwining of fibres arranged horizontally with other transverse lines. The string is 
interwoven and stretched with the aid of weights to make adjustments to the fibres. This mechanism is used widely 
in the region for making mats. We also tested using the entire straw and incorporating every part of the banana fibre, 
including the stalk, as opposed to using the parts separately (bark, bask, belly, lace), as they usually do. In just one 
hour and forty-five minutes (without counting the time it took to connect the piece to the structure) we were able to 
make a piece over four times the area of the piece woven on the loom, and which required less time to do so. 
Therefore, this is suitable for carpets and mats, long pieces and those with a more rustic look. 
Since it rained during that period, we had to adapt to setbacks. The banana straw being used was moist because 
the group collected it from the banana plantation that very day, not allowing the normal time needed for proper 
drying. To test the possibilities of sealing the parts, we used melted beeswax. We chose a small twisted piece and 
dipped it into the pan with wax. This gave the piece a better appearance because the wax was more evenly spread 
throughout the fibres. However, the application was very laborious because it required constant heating. 
 Finally, we tried to produce a piece that was closer to the architectural scale and so decided to design a pivoting 
mechanism that simulated a door hinge. For this, we use a rigid structure of bamboo and an interwoven, stretched 
fibre (again using the whole straw rather than separating it by parts, including the stalks of the leaves). There were 
no major difficulties in the procedure, and the mechanism worked as expected. The technique is similar to that used 
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in the “pique,” but the interweaving is done on the very rigid structure itself, rather than requiring an additional 
coupling to build the piece. Learning this type of finishing inspired participants to create other products: "I'll make a 
curtain like this for my house," and even "Oh, now I can make a hammock." 
Thus, learning specific technique variations can become a resource for developing new capabilities for 
emergency preparedness, response and recovery.  
The pieces differ depending on the type of weft: in the weft, the warp yarns (which run lengthwise), and the weft 
yarns (which run horizontally) cross each other one at a time, that is, "one above and one below." In the interlaced 
fabric, filler yarns interlace weft yarns. In the twisted fabric, yarns are wound around one another. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Fig. 2. Weft in a wooden frame           Fig. 3. Use of the “pique” to intertwine the straw. 
 
 
 
 
 
 
 
 
  
Fig. 4. Paper mixed with banana fibre.   Fig. 5. Using the loom to transpose the technique of fibre into paper material. 
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Fig. 6. Slippers made of interlaced straw.                Fig. 7. Simulating blinds opening towards the window 
 
 
 
 
 
 
 
 
Fig. 8. (a) Piece made four-handed on the loom  (b) Piece simulating a window opening mechanism  
 
     Table 1. Examples of experiments with banana fibres and its possibilities of use. 
 
Types of techniques and materials Column A (Figures) Column B (Applications) 
Weft in a small wooden frame 2 Chair seat 
Interlaced straw made in the “pique” 3 Mats or carpets 
Handmade weft of bask and banana fibre paper  4 Curtains 
Weft made from paper strips made from banana fibres in the loom 5 Table settings  
Weft made with the bulge part of the banana fibre  6 Slippers 
String lashing in a piece made from taboa plant  7 Mechanism for window blinds  
Interlaced fibers in a bamboo structure 8 Pivoting mechanism for a folding door 
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1.3. Education for Autonomy: Everyone Teaches, Everyone Learns. 
Paulo Freire, an important figure as an educator, pedagogy expert and Brazilian philosopher whose work transcends 
international borders, was an advocate of autonomy in educational practice. "Learning is for us to build, rebuild, 
notice in order to change, something that is not produced without openness to risk and adventure of the spirit." 
(1996: 69). Beyond merely reproducing what has been taught, the real learning takes place when the subject is 
capable of understanding the significance of the object. Therefore, we emphasize the possibilities for new 
creations from the workshop that go beyond the techniques passed on. 
The resulting interactions between everyone involved, which includes the community, researchers, developers, 
governmental and non-governmental officials, creates a deeper understanding of the true situation. The floods 
that occur on the banks of the Rio Ribeira Iguape affect everyone in the region; the largest ones, which were 
recorded in the years 1997 and 2011, displaced more than 80% of the population of Eldorado, including the 
mayor. Different bodies seek different solutions; the latest controversial proposal is to build a hydroelectric plant 
of Tijuco Alto, in Alto Ribeira, with three more dams up to Eldorado. The truth is that the city has just been 
mapped mainly as a risk area. Benedito Alves da Silva, known as "Ditão" and who resides at Quilombo 
Ivaporunduva, realizes that the annual flooding changes the dynamics of the river. He says, " ‘Revessa’ is a place 
that is always changing, it is dynamic. The floor is rotting debris, therefore, any flood tears everything apart, 
sometimes there are trees, sometimes it slides. It is a place where specks, wood and the dirt come and pile up and 
remain there. In this ‘revessa’ we have here, lots of wood sticks were kept when the flood came, so people 
compared it to the “benzedor,” the sorcerer who lives at other people’s homes, eating and drinking without 
paying anything, that’s the ‘Revessa.’"(Andrade Tatto 2013: 260) This detailed knowledge about every bend in 
the river and its behaviour over time, must be combined with the intentions of the technicians, who often arrive 
with dam projects that disregard local circumstances and also include a risk of collapse. 
In this sense, the proposal made by the NOAH group for designing partitions for temporary shelters using banana 
fibre as raw material shows an acknowledgment of and respect for the local culture. Every time a flood occurs, 
the population temporarily takes shelter in public buildings located in the highest parts of the city: the community 
centre, gymnasiums, schools, churches. This procedure is adapted to the particular circumstances of the flood, 
and depending on the number of families who need to share the space, people improvise little subdivisions in the 
areas with furniture they have brought from home. Privacy in the shelters is built with "movable walls," since this 
is also a way to protect their belongings, rather than leaving them in flooding homes. Since these items can be 
heavy, it would be better if there were a way to keep them in a location suitable for storage or even in mezzanines 
built into their homes in order to prevent water from ruining their furniture. 
This project is currently under development and should be completed in August 2014, when instructional 
guidebooks on how to build partitions with vegetable fibres will be created. The guidebooks will provide the 
residents of the Ribeira Valley with the information necessary to produce these constructions that can be installed 
in shelters and help mark off the areas for each family. Another possibility is to explore local trade, and see if the 
proposal could be continued through a partnership with a social and technological incubator that supports them. 
 
 
 
 
 
 
 
 
 
 
Fig. 9. At the conclusion of the workshop, participants receive certification. 
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2. Economic, Social and Psychological Motivations 
Our primary goal in designing partitions for temporary shelters with vegetable fibres can be broken down into 
sub-goals, so that we were able to build a small collection of production techniques with fibres; conduct studies on 
the focal group’s (the maroons) culture and aesthetics, and empower the community to produce new products with 
banana fibre. Even if the products produced by the community do not apply directly to temporary shelters or to the 
stages of prevention, preparedness, response or recovery, the commercialization of new products provides 
improvements in the artisans’ quality of life. The benefits can be seen in economic terms, measured by the increased 
income generated by trading sturdier products featuring more aesthetically-pleasing qualities. However, this 
experience goes beyond financial benefits and meets the needs of self-esteem and self-realization. Narayan (1995) 
advocates that the social and psychological elements should be addressed as much as the material aspects. In this 
sense, after a disaster, at a time when the populations are highly vulnerable, the act of performing manual loom work 
like that mentioned in this article might have a restorative therapeutic effect. There is also a possibility of using this 
craft activity as a way to include people in a group. Moreover, this strengthening creates a process of overcoming 
difficulties that can motivate them to rebuild what they have lost. This provides the financial and even emotional 
resources needed to move forward. During the workshop, something amazing happened. A boy who always saw his 
mother regularly working inside on a loom had never tried to make a piece, because "it's a woman’s thing." 
However, amidst the presence of the researchers and the workshop staff, the boy began to value what he once saw 
with indifference, and asked to try the technique. 
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